rescue community. As a final note, water activities represent only 5% of the total number of incidents, yet they account for 28% of the fatalities. The authors point this out, but the data analysis does not separate land searches from searches involving water-related activities. Since water-related activities result in lower survival rates, this results in a falsely low predicted survival rate for land searches. If only land searches are considered, one would expect a higher survival rate than 56.6% at 51 hours, and the time to any given survival rate would increase.
When Searches Become Futile

To the Editor:
As long-time veterans of search and rescue, we read with great interest the recent paper by Annette Adams and colleagues entitled ''Search is a Time-Critical Event: When Search and Rescue Missions May Become Futile.'' 1 While the results of their work fill an obvious void, we feel that the title of the paper is misleading. After the 51-hour point noted in the paper, the subject still has a 57% chance of being found alive. This hardly qualifies as futile. To a search manger without a background in statistics, it would be very easy to infer that searches are futile after 51 hours. This was clearly not the intent of the authors. Contributing to the likelihood of this misconception is Figure 1 , which clearly states ''low survival'' after 50 hours.
Within the body of the paper, the authors point out that ''after the 51-hour mark, survival was still quite good; 56.6% of searches in this longer time period found survivors.'' To a search manager, this is the most important piece of information contained in the paper; unfortunately, it was not strongly emphasized nor mentioned in the abstract. That one piece of information tells us that even though it is unusual for a search to last 51 hours, the subject still has a good chance of being found alive-good enough that it would be negligent to terminate the search without some other overriding reason.
As a tool for search managers, it would have been very useful if the data had been analyzed in a way that yielded information on survival probability versus time. The authors presented one data point (56.6% at 51 hours), which is extremely valuable, and additional data of this type would be a great asset to the search and rescue community.
As a final note, water activities represent only 5% of the total number of incidents, yet they account for 28% of the fatalities. The authors point this out, but the data analysis does not separate land searches from searches involving water-related activities. Since water-related activities result in lower survival rates, this results in a falsely low predicted survival rate for land searches. If only land searches are considered, one would expect a higher survival rate than 56.6% at 51 hours, and the time to any given survival rate would increase.
The work done by the authors is valuable, and our comments are in no way intended to diminish the value of their work. We hope they will present the additional analyses we are suggesting. Terminating a search is a very difficult decision, and any information that can help guide that decision will be tremendously valuable.
Searches Past 100 Hours Successful in Oregon in 2006
To the Editor:
I was elated to see an Associated Press (AP) story referencing Wilderness and Environmental Medicine in my hometown newspaper. 1 Dr. Adams and her colleagues put together a much-needed summary of search and rescue (SAR) missions in Oregon that will be useful across the SAR community. 2 With prolonged searches, this exact question regularly arises: ''When do we stop?'' Unfortunately, the AP story and the study focused on the 51-hour search cut point. The 51-hour cut point is academically interesting and may, as the authors suggest, give search managers more direction with regard to hasty teams and allocating resources earlier in a search. But the study will probably not have much bearing on when search managers decide to conclude searches. I disagree with the authors when they suggest that search managers ''might use a cutoff of 2 to 3 days for most searches.'' The authors did not mention the tremendous pressure upon sheriff departments from families and media to continue searches, even when the chance of successful outcomes is slim. Nor did they include any searches past 100 hours: it only takes 1 survivor to make a typical week-long search worthwhile.
In 2006 in Oregon, we had at least 3 prolonged, highprofile searches. In November, a motorist and 2 children were found 9 days after becoming lost in the Coast Range (interestingly, they were found by a helicopter hired by the motorist's family). 3 Another search in December on Mount Hood is still ongoing at the time of this writing, 8 months later, due to, in part, requests from family. And in 1976, teenagers Randy Knapp, Matt Mecham, and Gary Schneider became caught in a storm on Oregon's Mount Hood. They hunkered down in a snowcave and waited 13 nights for the weather to clear. They walked out on day 14. 4 On August 24, 2007, a 76-yearold woman was lost in Oregon's Wallowa Mountains, and a search was called off after 8 days. She was found alive after spending 13 days in the wilderness. 5 On September 21, 2007, in Washington State, a 31-year-old woman was found by a search helicopter after 6 days in the North Cascade National Park. 6 I believe 2 to 3 days is extremely premature to even consider ending a search. Five days is a minimum, and a week is more typical.
The best part of these data, in my view, is not the data on how long searches last, but rather the activity of those who get lost. Of the 3287 subjects in the study, 51% were hikers, hunters, and motorists. The popular media and lawmakers seemingly ignore this core statistic. The Oregon house in March 2006 passed a bill (now in the Oregon senate committee) to require all climbers on Mount Hood to carry locator devices during winter months. 7 But based on Dr. Adams' presentation of the data, only 127 were climbers (3.9%). Similarly, of the 566 missions in Oregon in 2005, not included in the Adams study, only 3.4% were for climbers, compared to the 20.5%, which were for motorists. 8 Thus, it is clear that climbers are unfairly singled out as a high-risk group with regards to SAR utilization.
The Mountain Rescue Association in the United States believes training and education are the keystones for safety. 9 The main argument opposing laws is that people may delay calling for help or that laws requiring locator devices may give people a false sense of security. Education and fee-based permit systems have been successful at promoting safety on Mount McKinley and Mount Rainier, both in National Parks.
In 1995, Oregon was the first state to enact a SAR cost-recovery law, allowing sheriff departments to send a bill to those rescued. Five other states followed suit. The Oregon law was instigated by a group of college students who were climbing Mount Hood and became caught in a storm. Lawmakers did not feel taxpayers should pay for ''those jokers on the mountain,'' referring to climbers. Paradoxically, the climbers hiked down on their own after waiting out the storm. One Oregon sheriff did collect in 1996, when a group of rafters knowingly floated past closed river signs and bystanders and then required rescue. 10, 11 Most importantly, when reviewing the Adams data, it should be motorists, hikers, and hunters targeted, not climbers.
Christopher Van Tilburg, MD
Hood River, Oregon, USA
Reply to Fortini et al and Van Tilburg
We thank Dr Fortini et al and Dr Van Tilburg for their thoughtful feedback. We agree that although our model provides the estimate of 51 hours for when to consider the termination of a search and rescue mission, it cannot be used alone to determine when to stop a search. There are many factors that search managers must take into consideration when confronted with ''real-life'' situations that we simply could not account for in our models given the source of the data. We believe that a refinement of this initial estimate is warranted, perhaps by †Denominator is the number of persons who were lost as of the beginning of that time interval. ‡Denominator is the total number of survivors found (n ϭ 3102). §Total number of survivors minus the number of survivors found during a given interval. This is the number of survivors remaining to be found at the end of an interval divided by the total number of missing persons at the beginning of the next time interval.
collecting data prospectively and including information on both lost person-related and environment-related factors. Although we believe our methodology for building and validating the model used for this analysis is valid, we agree that numbers can be presented many different ways with the potential for differing interpretations. Regardless of the statistical analysis undertaken, it is important to bear in mind that this time value should be interpreted as a guideline to better inform the search effort, rather than an absolute stopping point.
Some of what troubles Dr Fortini et al and Dr Van Tilburg is, we believe, the ongoing tension between a population-based interpretation of results vs interpretations relevant to an individual lost person. From our data, by the end of the 50th hour of searching, 99.3% of all survivors and 98.8% of all lost persons had already been located. Those are good results both mathematically and practically. However, the 41 real people who were still missing at the end of the 50th hour (1.2% of all missing) and their friends and families and the rescuers will not be comforted by these numbers. All that matters to them, very understandably, is the 1 person who hasn't yet been found. And of those remaining 41 people, 24 (59%) were later found alive. As no decision rule will consistently identify 100% of the group of interest (in this case, survivors), there will periodically be cases that defy the odds (thankfully). We agree that when there is some possibility of survival, this possibility (however remote) may be enough to continue searching. Generally, these decisions are made on a case-by-case basis, with many variables factoring into the decisionmaking process. As noted by Dr Van Tilburg, there have been several recent examples in Oregon. However, there is frequently a balance to be sought between available resources, the safety of search personnel, financing, and likelihood of survival. Assuming a fixed amount of resources, personnel, and funding to serve an entire region, it may not always be possible to continue a search without a reasonable chance of survival.
Dr Fortini et al correctly point out that at 51 hours, the survival probability remains relatively high, which he argues does not make continued searching ''futile.'' We agree. However, we would expect survival probability at each time point to remain high and do observe so (Table) . Survival is a more common outcome than death in this cohort (94% of all lost persons survived); therefore, survival at any time point remains the more likely outcome than not.
We acknowledge that a statistical model does not and cannot substitute for real-life experience and human judgment and cannot account for the emotional value we all place on saving a single life whenever possible. The pressures to continue searches indefinitely can be tremendous, as Dr Van Tilburg correctly points out. We recognize that rare events do indeed happen-people can survive extreme circumstances beyond reasonable expectation.
We are glad that our study has added to this debate and sparked continued interest in the topic, and we greatly appreciate the interest and comments provided. We hope that the search and rescue community will continue to explore these important questions and that, with improved measurement of critical factors related to reallife search management and decision making, will point to a clearer and better answer to such critical questions. Seafood-borne diseases due to natural toxins, particularly neurotoxins, are becoming more important because of greater worldwide traveling. Ciguatera fish poisoning, paralytic shellfish poisoning, diarrhetic shellfish poisoning, and scombroid reactions are all poisonings that can follow consumption of tainted seafood. In this letter we report 3 patients who presented with blurred vision after eating mackerel fish. Three members of a family (30-year-old father, 25-year-old mother, and 7-year-old child) were admitted to the emergency department complaining of blurred vision after eating mackerel fish. They also complained of chills, sweating, and mild nausea. The vital signs of all 3 were within normal limits except for the mother, who had a blood pressure of 90/70 mm Hg without tachycardia. The physical examination of all 3 revealed mydriasis with normal pupillary reflexes. The rest of the examinations were normal. A complete blood count and biochemical analysis, including renal function, liver enzymes, electrolytes, and glucose, were completed for all 3 patients and were normal. Arterial blood gas analyses were also normal. A toxicological panel of more than 300 substances was performed using a GC-MS (17A QP5050 model, Shimadzu, Japan) on serum from all 3 patients, and all results were negative. All symptoms for all 3 patients resolved within 1 day, and they were discharged.
There are a number of neurotoxins that can be ingested upon eating contaminated seafood. Ciguatera fish poisoning is caused by ciguatera toxin or maitoxin, which exerts its effects by binding to sodium channels. 1,2 Ciguatera fish poisoning can be caused by mackerel fish. Findings may include perioral numbness and tingling, headache, vertigo, gastroenteritis, and autonomic dysfunction. Paralytic shellfish poisoning is a lifethreatening illness caused by saxitoxins that block neuronal and muscular sodium channels, preventing propagation of action potentials. 1 It may present with paresthesias, drowsiness, incoherent speech, and respiratory paralysis. Neurotoxic shellfish poisoning, amnesic shellfish poisoning, and tetrodotoxin poisoning may cause hypotension, respiratory depression, and bradycardia. 1 Scombroid toxicity is the most common presentation of seafood-borne disease. Scombrotoxin is formed by bacterial overgrowth when fish, such as tuna and mackerel, are improperly stored after capture. Scombrotoxin is produced by decarboxylation of histidine in the muscle of the fish, which yields histamine and saurine. This transformation is catalyzed by bacterial enzymes produced by Proteus morganii, Klebsiella pneumoniae, and Escherichia coli. A histamine reaction develops approximately 30 minutes after ingestion of the fish. Symptoms include headache, vomiting, diarrhea, tachycardia, flushing, urticaria, and conjunctival injection. Although mydriasis has not been described, it could result from scombrotoxin. 1, 3 Saxitoxin-induced paralytic shellfish poisoning might also cause mydriasis. 3 In our cases, mydriasis might have been caused by a neurotoxin or scombrotoxin. The lack of other neurological signs and symptoms, however, is interesting. Likewise, other potential anticholinergic effects, such as decreased bowel sounds, fever, tachycardia, and dry skin, were also absent. Although mydriasis secondary to botulism following consumption of smoked salmon has been reported, 4 isolated mydriasis due to fish poisoning has not yet been reported.
Muhammed Erdal
Cenker Eken Birsen Ozkurt Enis Macit Etlik, Ankara, Turkey
